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WELCOME
DennisL. Kasper, M.D.

National Science Advisory Board for Biosecurity (NSABB) Chair Dr. Dennis L. Kasper
welcomed everyone, introduced himself, and asked NIH Office of Biotechnology
Activities Director Dr. Amy Patterson to proceed with “Review of Conflict of Interest
Rules’ prior tothe“ Call to Order.”

REVIEW OF CONFLICT OF INTEREST RULES
Amy P. Patterson, M .D.

Dr. Patterson noted the “ Standards of Ethical Conduct for Employees of the Executive
Branch” document received by al Board members, who, as Specia Government
Employees, aresubject to conflict of interest regulations therein. She noted that before
each NSABB meeting, Board members provide information about their persondl,
professional, and financial interests. Thisinformation isused to assessreal, potential, or
apparent conflicts of interest that would compromise members' ability to be objectivein
giving advice during Board meetings.

Dr. Patterson noted that Board members must be attentive during meetingsto the
possibility that an issue may arise that could affect or appear to affect their interestsin a
specific way. Should this happen, Dr. Patterson asked that the affected member recuse
himself or herself from the discussion by refraining from making comments and leaving
the room.

Dr. Patterson invited Board membersto direct any questions to Board Management
Officer Kimberly Cuozzo.

CALL TO ORDER, INTRODUCTIONS, AND APPROVAL OF JULY 2006
MEETING SUMMARY
DennisL. Kasper, M.D.

Dr. Kasper called to order the sixth meeting of the NSABB and welcomed NSABB
members, ex officio members, federal agency representatives, members of the publicin
attendance, and those observing remotely viaWebcast.



Dr. Kasper asked Board members, ex officios, and federal agency representatives present
to introduce themselves, and they did so.

Dr. Kasper asked Board members for comments on the Summary of the July 13, 2006
NSABB Mesting.

Dr. Anne Vidaver noted that in paragraph 3 of page 22, the reference to “plum box”
should be* plum pox.” Dr. Vidaver also noted that on page 26, paragraph 3, an invited
participant stated that no Select Agent (SA) had been removed from the SA list; however,
thefact isthat plum pox and soy bean rust have both been removed. Thefirst correction
will be made, and the second matter will be handled in afootnote, which will be denoted
asasubsequent addition to the Summary.

Thesummary of the July 13, 2006 NSABB M eeting was then unanimously approved by
all members present.

AGENDA OVERVIEW
DennisL. Kasper, M.D.

Dr. Kasper reviewed therest of the meeting agenda, noting that most of the meeting
would be devoted to the Working Group (WG) on Synthetic Genomics' draft
recommendations. When thesedraft recommendations are accepted by the Board, they
will be communicated to the U.S. Government (USG).

Dr. Kasper added that, after Dr. Relman’ s presentation, Dr. David R. Franz would givea
Status Report on the WG on International Collaboration, and then Dr. Kasper would
provide a Status Report on the W G on Oversight Framework Development. Beforeor
after Dr. Franz' sand Dr. Kasper’ s presentations, he said that public comments would be
taken at or around the set time of 2:15 p.m.

Dr. Kasper noted that the WG on Communication is continuing to develop itsdraft
Statement on the Importance of Open Communication in Science, so Dr. Paul S. Keim’'s
report on that topic wasdeferred.

Dr. Kasper concluded by noting that, at its July meeting, the NSABB approved a set of
work productsthat include (1) Criteriafor Identifying Dual Use Research of Concern, (2)
Tools for the Responsi ble Communication of Research with Dua Use Potential, and (3)
Considerationsin Developing a Code of Conduct for Dual Use Research inthe Life
Sciences. These have since been communicatedto the USG The documents can be
accessed from the NSABB Web site.

SYNTHETIC GENOMICSWORKING GROUP: RECOMMENDATIONS
David A. Reman, M .D.

Synthetic GenomicsWG Chair Dr. Relman gave apresentation on theW G s charge,
deliberative process, and draft recommendations contained in adocument entitled



“ Addressing Biosecurity Concerns Related to the Synthesisof Select Agents.” He aso
outlined the WG’ s next steps.

TheWG's charge reflectstwo phases. Phasel of thechargereadsasfollows:. “ Examine
the potential biosecurity concernsraised by synthesis of SAs, assess the adequacy of the
current regulatory and oversight framework and recommend potential strategiesto
addressany biosecurity concerns” Phase |l involvesidentifying and assessing any dual
use concernsrelated to synthetic biology and recommending how to addressthese
concerns.

Dr. Relman noted that, in fulfilling the first phase of its charge, the WG found that issues
related to DNA synthesistechnology transcend concerns about generating SAsde novo
and pertain aswell to the generation of entirely novel agents. Sinceit is possible that
novel agents could bejust asdangerous asthe current SAs, the WG concluded that there
isaneed not only to provide recommendationsrelated to the extant framework for SAs
but also aneed to reflect on the adequacy of any list-based framework for biological
threat agentsin general.

In conducting its work, theW Ginformally consulted with other key stakeholdersto
examinethe state of the science and of technology, as well asof theoversight system.
These stakeholdersincluded industry experts, who were consulted about the current
technological capabilitiesfor synthesizing nucleic acids and the resources needed to do
So; eminent researchers, who were consulted on the state of the sciencein afew key
application areasfor deriving infectious agents from synthetic nucleic acids; USG
officias from the Department of Health and Human Services (HHS), Centersfor Disease
Control and Prevention (CDC), Department of Commerce (DOC), and the Department of
Agriculture (USDA) on the extant legal/regulatory framework for controlling SAs; and
key stakeholdersregarding their perspectives about biosecurity concernsrelated to the
ability to synthesize SAs.

Dr. Relman then summarized the Group’s key findings:
Technological Capability:

0 Reagentsand equipment for synthesizing DNA arereadily available
aroundtheglobe

0 Synthesizing oligonucleotides accurately up to 120 base pairs (bp) in
length is routine and common; beyond 180 bp remains somewhat of an art;

o Completegenomesof somevirusescan be synthesized presently, but not
all DNA synthesis companies have this capability.

State of Science:

0 Itispossibleto recover and reconstruct from DNA certain SAs; however,
successful use of such reverse genetic systems currently requiresthat one
be“skilled intheart”;

0 Researchershave successfully created infectious chimeric virusesusing
combinations of genomic materia from various SAs; thesenovel
organisnms do not fit current taxonomical classification schemes.



Biosecurity Concerns:
0 Synthetic SA nucleic acids areeasy to acquire;
0 Thereisaneed for additional regulatory clarity in specific aress;
o Developing asuitable regulatory framework will be difficult.

Dr. Relman added that thereis difficulty in devel oping asuitable framework for
pathogenic agentsdueto 1) alack of consensus among scientists regarding an appropriate
approach and methods for identifying and defining SAsand for screening sequences, and
2) current capabilities for constructing new pathogens.

Policy Options Considered

Prior to reading the WG s four recommendations, Dr. Relman summarized key portions

of the recommendations report, as detailed below:
TheW Grecognized that various groups outside NSABB have been grappling
with issues pertaining to the potential misapplication of synthetic genomics.
Therefore, it sought outside input on biosecurity concernsand possible solutions
through consultations with stakeholders, including practicing synthetic biologists,
representatives from the intelligence community, organizationsthat have
conducted or are conducting relevant policy studies, and federal agencies
responsible for implementing and enforcing the Select Agent Rules (SAR).
Also considered were strategies proposed by scientistsand policy anaystsin
workshops and conferences not associated with the NSABB.
In general, most individuals consulted believed that the major biosecurity
concernsstemmed from advancesin synthesis technology that make manipulation
and creation of DNA sequences simpler, faster, and more accessible. The WG
was al so advised to recognize that synthetic genomicsisan internationaly
accessible technology with major primary sources of key material located outside
of the United States. In addition, the WG learned that primary investment in
synthesistechnology isfrom private sources and was reminded that the strongest
argument for investing in synthetic genomicsisto increase research efficiency,
which could be undermined by ill-conceived regulation.
An additional issue raised was that synthetic genomicsis being embraced by
communitiesnot always familiar with biosafety guidelines or closely associated
with ingtitutions with Ingtitutional Biosafety Committees (IBCs). In addition,
many practitioners of synthetic genomics are generally educated in disciplines
that do not routinely include formal biosafety training, such asengineering.
Stakehol ders recognized the value of screening requested sequences for homology
with the known sequences of pathogens, but al so emphasized the need for
guidancein identifying the specific sequences for which current regulations
require prior authorization for use, possession, or transfer. Stakeholders provided
suggestions how screening could be used to guard against misuse of synthesis
technologies. It was noted that the USG could provide incentivesto encourage
providersto screen by requiring granteesto acquire synthetic DNA only from
suppliersthat screen and by investing in improved screening softwareandin
enhanced understanding of sequences associated with pathogenicity and
virulence.



The WG was also advised to consider the spirit of any proposed regulationsin
assessing their adequacy. Theaim isto manage risk while avoiding unnecessary
regulation of many key research reagents andproducts necessary for scientific
advancement.

Dr. Relman noted that the WG’ s recommendations are based on the current state of the
science aswell as anticipated scientific advances enabled by synthetic genomics.
Nevertheless, the WG recognized that because thistechnology israpidly changing, there
isaneed for continued oversight and review of thisareaof activity.

The recommendations are listed bel ow in the order that the WG suggeststhey might be
addressed:

Recommendation 1: The WG recommends that HHS and USDA collaboratively develop
harmonized guidance on the application of the SAR to synthetically derived DNA and
disseminate this guidance to investigators working with, and providersof, synthetic genes
and genomes. Specificaly:
1.1. Provide clarification of what genetic elements or genomes are covered by 42 CFR
73.3c and 73.4c, including:
1.1.1. alist of the organismswhose genomes are explicitly covered and where the
reference sequence can be found; and
1.1.2. instructions for whom to contact if an investigator or provider has questions
about covered genetic materials
1.2. Increase awareness among investigators and nuclei ¢ acid/gene/genome providers
about their responsibilities to know what they possess, manufacture, and/or transfer
in order to comply with the SAR.

Recommendation 2: The WG recommends that the USG should:

2.1. Charge relevant federal agencies, in consultation with outside experts, to:

2.1.1 Develop aprocessto be used by providers of synthetic DNA for
determining the sequencesfor which to screen (SAsor otherwise);

2.1.2. Devel op and promote standardsand preferred practicesfor screening orders
and interpreting the results;

2.1.3. Draft “Pointsto Consider” for determining whether genomic materia that
does not exactly match the genomes referenced in 1.1.1. should be considered
covered under the SAR; and

2.1.4. Devel op standards and practicesto be used by providersfor retaining
records of ordersfor gene-length or genome-length nucleic acids.

2.2 Require federal granteesand contractorsto order from providersthat screen and
retain information about requestsfor SA sequencesfollowing standards and practices
developed by relevant federa agencies (See2.1.1.-2.1.4); and

2.3 Foster an international dialogue and collaboration with the goal of developing and
implementing universal standards and preferred practicesfor screening sequencesand
related matters.



Dr. Relman commented that the WG appreciates the magnitude of the effort involved and
realizes that establishing such practicesrequiresthat the USG support devel opment of
improved software tools, an enhanced understanding of virulence from asequence
perspective, and an improved framework for interpreting sequence screening efforts. He
further stated that the WG also thinks that it is important for the USG to develop
guidance, such as* Pointsto Consider,” describingthestandards to be usad to determine
if genomic material issubject to the SAR. Furthermore, the WG recognized that records
of orderswill need to beretained if any entity isgoing to review or usetheinformation
that results from the screening of sequences.

To achieve these goasin the most effective manner, Dr. Relman noted that the USG
should work with recognized experts from the gene synthesisindustry and from the
research communities, integrating international expertiseinto thisprocess. The NSABB
can provide aforum for convening such experts and for facilitating collaboration among
these experts and the federal agenciesresponsiblefor implementing and enforcing the
SAR.

Dr. Relman a so said that the WG noted that while privateinitiativesto create databases
in software are currently underway, it will beimportant that such efforts be harmonized
with public efforts, that the products be standardized, and that the products be vetted by a
broad range of expertsto ensure scientific consensus. Furthermore, he said that, once
these standards and practices are in placein the United States, the USG can promotethe
screening of ordered sequences (1) by requiring that federal grantees and contractors
order from providersthat screen and retain information about requestsfor SA sequences
and (2) by fostering an international dialogue regarding best practices and standardsfor
screening sequences.

Prior to articulating Recommendation 3, Dr. Relman provided somebackground. During
examination of the extant oversight framework for SAs, the WG found there is a need for
the USG to amend certain laws and regulations. Specificaly, the WG recommended that
18 U.S.C. 175¢c berepealed. Thisstatute deemsit unlawful, unless explicitly authorized,
to knowingly produce, synthesize, or engineer Variolavirus, the causative agent of
smallpox, which is defined in the codeto include “ any derivative of the Variola mgor
virusthat contains more than 85 percent of the gene sequence of the Variola major virus
or the Variolaminor virus.” At the present time, to arrive at ameaningful definition of
Variolavirusor any other agents on the sole basis of sequence homology isaprofoundly
difficult scientific problem, yet the definition of Variolavirusin 18 U.S.C. 175c is based
on genome sequence similarity. In addition, misuseof Variolavirusisadequately
covered by other statues.

Dr. Relman noted the WG al so recommendsthat current biosafety guidelinesand
regul ations be examined to ensure that they apply to the use of synthetic genomicsand
provide adequate guidance for working with synthetically derived DNA and that the
DOC continueits efforts to reconcile the genetic elements language in the Commerce
Control List (CCL) with that in the SARto achieve consistency between SA genetic



material that can beimported and used domestically and the genetic material for which
authorization is needed for export.

Recommendation 3: The WG recommendsthat the USG:

3.1 Repedl 18 U.S.C. 175c¢ because current scientific insight precludes meaningful
definition of an agent based solely on sequence homology;

3.2 Examine the language and implementation of current biosafety guidelinesand
regulationsto ensure that such guidelines and regul ations provide adequate guidance
for working with synthetically derived DNA and are understood by all those working
in areas covered by the guidelines; and

3.3 Continue to reconcile the genetic elements language in the CCL with that in the SAR.

Addressing Recommendation 4, Dr. Relman noted that, in terms of the adequacy of the
current oversight framework for SAs, given advancesin synthetic genomics, itis
apparent that an agent generated from a genome that was synthesized to include
fragmentsfrom SA genomes might not be classified asan SA despite the fact that such an
agent might be just asdangerous. Therefore, the WG concluded that thereis aneedto
recommend longer term strategies for addressing biosecurity concernsrelated to synthetic
genomics. Key to theselonger term strategies are theneeds to examine the current
classification system for SAsand to determine if an alternate framework can be
developed so asto be useful.

He further noted that recent studies of pathogens using genomics-based approaches have
revealed an enormous degree of strain diversity, challenging notions of microbial species
as discrete entities with well-defined properties. Additionally, oneimplication of these
observationsisthat in someinstancesthe assignment of agenus or speciesnameto an
organism may be difficult and of limited utility in predicting the phenotypic properties of
aparticular isolate, in particular with regard to virulence and pathogenicity.

Therefore, the genus- and species-based approach that is currently used in SA
classification isimperfect and increasingly problematic since it does not take into account
the great degree of genetic variability that can exist within species asthey are currently
defined and presumes aclear understanding of speciesboundaries. Advancesinthe
science of synthetic genomics and synthetic biology will further confound this already
murky situation. Asa result, reliance on taxonomic definitions for SAswill become
increasingly irrelevant in an age of synthetic or engineered genomes.

Finally, Dr. Relman noted that synthetic genomics and synthetic biology are technologies
that are being employed globally and that emerging biosecurity issueswill increasingly
beglobal inscope. Therefore, he stated that it isimportant to consider the potential
international implications of any proposed changesto the current oversight framework

for synthetic DNA and synthetic genomes. Because international cooperation encourages
standard practices worldwide, he said that the WG recommends that the USG foster
international dialogue and internationa collaboration on theseissues.



Recommendation 4: The WG recommends that the USG, after taking into account the

results of implementing Recommendation 2:

4.1 Convene agroup of expertsfrom the scientific community to conduct an open and in-
depth examination of the SA classification system to determineif itispossible to
reconcile the current controls for SAswith the anticipated scientific advances enabled
by synthetic genomics;

4.2 Assemble agroup of experts from the scientific community to determineif an
alternative framework based on predicted features and properties encoded by nucleic
acids, such asvirulence or pathogenicity, can be developed and utilized in lieu of the
current finitelist of specific agentsand taxonomic definitions; and

4.3 Consider the potential international implications of any proposed changes to the
current oversight framework for synthetic DNA and synthetic genomes, and foster an
international dialogue and collaboration on these issues.

Dr. Reman thanked WG members, past and present, and also Drs. Andrew Robertson
and Dan Drell for their contributions.

Next Steps:
Consider input from the Board.
Seek broader public input on the recommendations, particularly from “ part-time”
users.

Discussion
Dr. Kasper congratul ated the W Gfor its extremely thoughtful work. He invited Board
membersand ex officio members to make comments.

Dr. Murray L. Cohen asked how the activities and findings of thisWG may affect the
report of the CriteriaWG. Specifically, he wondered whether the latter WG should
explicitly consider synthetic genomicsin the criteriafor identifying dual use research of
concern.

Dr. Relman replied that there were no plansto cite synthetic genomicsin the dual use
criteria, adding that they emphasize functiona characteristics.

Dr. Arturo Casadevall asked how the Board might tackle issues regarding susceptible
hosts. For example, Variola mgor could not be used as abiol ogic weapon if everyone
were immunized.

Dr. Relman replied that the point iswell taken, and it isrelevant not just for synthetic
genomes but for any threat defined by whatever perspective or metric chosen. Dr.
Relman added that such considerations need to be part of theWG s Phase |1 discussion.

Dr. Michael T. Osterholm observed that it is not always possibleto identify asequence or
genetic element that makes something apathogen. Even with high-consequence
pathogens, many sequences are present that are not known to be associated with their
pathogenicity. Sometimesitis acombination of genetic elementsthat needs to be



considered, as opposed to aparticular genetic element. Dr. Osterholm asked what the
WG discussed inthisarea and how it will tackle the question of sequenceswhose
functionisyet to be discerned. Dr. Relman replied that the WG made brief foraysinto
thisarea of uncertainty. No group has a crisp answer at present, but the sciencein this
arenaisrapidly advancing.

Dr. Cohen asked whether the WG looked at what might be happening in this nascent field
beyond our borders, given that the WG’ srecommendations are very focused on the
United States. Dr. Relman replied that the WG received the views of severa
stakeholders from the gene synthesisindustry, which is based primarily outside of the
United States. From the perspective of users, the WG heard from areasonable but small
sampling of the domestic community. He added that the International Collaboration WG
may want to addressthisin more depth.

Dr. Barry J. Erlick asked whether the WG received feedback from user groups,
particularly commercia groups, that they would be amenableto the WG’ sdraft
recommendations. Dr. Relman replied that the W G heard a wide spectrum of
perspectives, ranging from ardent requests for more guidance to concerns, including
concerns about commercia proprietorship and intellectual property.

Dr. Kasper asked if anyone other than Board members, including members of the public,
had any comments.

Alan Pearson, from the Center for Arms Control and Nonproliferation in\Washington,
D.C., asked two questions: First, with respect to Recommendation 3, he asked why the
WG recommended repeal of 18 U.S.C. 175c¢ as opposed to an amendment. Second, with
respect to Recommendation 2, he asked why the WG called for “Pointsto Consider” for
determining if genomic material is subject to the SAR rather than the devel opment of
actual guidelines.

Dr. Relman responded that, in the first instance, the WG was guided in part by whether
repeal or amendment would create additional risk tothe public. The WG was assured that
the current regulatory guidelines, rules, and statutes provide adequate protection against
misuse of theVariolavirus. Repeal was chosen for two reasons: at present, the science
does not allow the definition to be based solely on sequence and repeal might be grounds
for greater public debate on, for example, the utility or propriety of using the U.S. Code
for this purpose.

In the second instance, Dr. Relman noted that Recommendation 2hassevera
components. Development of “Pointsto Consider” isone, but thereisalsoa
subrecommendation that calls for the devel opment and promotion of standards and
preferred practicesfor screening orders and interpreting the results.

Discussion of Proposed AmendmentsPrior to Vote
Dr. Kasper asked if Board members had any changes to propose.
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Dr. Casadevall asked for some acknowledgement of the concept that virulence dependsin
part on the host and cannot be defined on the basis of the organism alone. If that is
acknowledged, hesaid, one can begin to acknowledge the limits and challengesinherent
inthistask.

Judge Susan A. Ehrlich proposed that Dr. Casadevall’ s concern could be addressed in the
WG’ swork on Phasell of itscharge. Dr. Casadevall agreed.

Dr. Relman suggested another possibility: that some rel evant, supporting text could be
added to the materials inthe WG report that follow Recommendation 4.

Therewas further discussion of the issue.

Dr. Osterholm commented that while he agrees with Dr. Casadevall’ s comment, any
discussion of virulence hasto be combined with the concept of infectivity and
pahogenicity because the relationship between ahost and an agent isthe ability to be
transmitted, and that can be altered by any number of genetic components of the host and
the agent. Virulenceisthe ability to cause severe or debilitating disease, which can be
altered by any number of combinations of genetic components of the host or the agent.
In conclusion, Dr. Osterholm suggested that these factors be discussed in the WG
document because they areall relevant to the host-agent relationship. Dr. Kasper
responded that he wassomewhat concerned about the rel evance of atextbook definition
of virulencefor thedocument at hand. Dr. Osterholm clarified that heis not asking for
further additionsto the document, particularly asit has already been agreed that the WG
will consider theissuein Phasell of itscharge. Dr. Andrew Sorenson suggested that the
body of theWG' s report not be modified but, rather, text be added to an appendix that
discussesthe matter at hand. Dr. Kasper and other Board members agreed withthis
solution. Dr. Relman will consult further with Drs. Casadevall and Osterholm.

Dr. Kasper called for avote onthe WG’ sreport and draft recommendations as they stand,
with the commitment to consider modification of itssupplementary materias as
discussed. Dr. Kasper reminded Board membersthat avote to move the report and its
draft recommendations forward will result in conveyanceof the report and its draft
recommendationsto the USG for broader comment and posting on the NSABB Web site.

Before the vote was taken, Attorney Mark E. Nance recused himself by physically
leaving the meeting room.

Voteon “ Addressing Biosecurity Concer ns Related to the Synthesis of Sdect
Agents. Draft Recommendations,” Prepared by the Working Group on Synthetic
Genomics

Board members present approved the report and draft recommendations unanimoudly
without abstention.

11



Dr. Kasper asked that the meeting move on to the WG on International Collaboration’s
Status Report.

INTERNATIONAL COLLABORATION WORKING GROUP: STATUSREPORT
Dr. David R. Franz

International Collaboration WG Co-Chair, Dr. David R. Franz, noted that the WG's
general purposeisto takethe products of the Board and to work with scientists, policy
makers, and othersinternationally to encourage them to take under consideration the
Board’ swork and to get their input to facilitate working together on awiderange of very
difficult problems.

Dr. Franz further observed that the value of the WG’ swork will sometimeslieasmuchin
process asin product. Formed | ater than the other WGs, in part becauseit depends on the
products of the other WGs, the International Collaboration WG is just beginning to
implement its charge, which, very broadly, is to* recommend strategiesfor fostering
international collaboration for the effective oversight of dual use biological research.”

After noting the WG’ s roster of Board members, including WG Co-Chair Dr. Stuart B.

Levy, and federal agency representatives, Dr. Franz presented the WG’ srecent activities:
Preparing for atwo-day International Roundtable in early 2007 asthefirstina
series of meetingswith the international science and policy communities.
Panning to inviteafairly small group of representatives of 14-15 nations and 5-6
Non-Government Organizations (NGOs) to the Roundtable, in co-sponsorship
with the World Health Organization (WHO), with representatives from theWorld
Organisation for Animal Health (OIE) and the Food and Agriculture
Organization of the United Nations (FAO) in order to cover the entire spectrum
of biology.
Presentations by Dr. Keim and Dr. Franz at the Royal Society meeting in the
United Kingdom in September 2007, along with the National Academy of
Sciences (NAS) and International A cademy of Pathology (IAP).
Presentationsby Dr. Janet K.A. Nicholson onthe NSABB at the Lab Network
W G meeting of the Global Health Security Action Group in Canadain June
2007.
Informal involvement by Dr. Franz in the NAS Center for International Security
and Cooperation (CISAC) meeting in Moscow and with avariety of Chinese
entitiesduring hisvisit to Beijing in June 2006, aswell as presentations on
NSABB by Dr. Franz at the WHO WG meeting on Life Science Research and
Global Health Security in Genevain October 2006.
Discussionof NSABB activities by Dr. Cohen at the American Biological Safety
Association (ABSA) meeting in October 2006.
An overview presentation on NSABB by Dr. Harvey Rubin at the Infectious
Diseases Society of America (IDSA) meeting in Toronto in October 2006.
A presentation on NSABB Dud Use Stienceby Dr. Rubin at the Student
Pugwash meeting at NASin October 2006.



Next steps include holding the planned Roundtable with the goal of soliciting input on
common principles with regard to dual use research and on the work of the Board to date.
Other Roundtable goals are to work with international colleaguesto understand:
- How they seedual use research asaproblem;

What chdlengesthey facein addressing thisissue;

How important thisissueistothem;

Any activitiesthat they havebeen involved in thisarea; and

Ways in which the NSABB and internationa colleagues can work together now

and in thefuture.

Next steps in addition to the planned Roundtable are to:
Continueto build adatabase of international contactsin science and science
policy, and
Participate in the following meetings:
— Drs. Levy and Kasper will present “Dua Use Science” at BIO 2007
annua conferencein Boston.
— Dr. Franz will participate in the European Union’s meeting on Codes of
Conduct in Berlin in December 2006.
— Dr.LynnW. Enquist will continueto beinvolved in preparations for the
NSABB Symposium at the A merican Association for the Advancement of
Science (AAAS) Meeting in San Francisco in February 2007.

Dr. Franz asked members of the Board to passalong relevant international contacts they
might havein science and science policy.

Concluding his presentation, Dr. Franz made general comments about the significant
interest he has experienced abroad in the draft products of the NSABB. Specifically, he
heard anumber of comments about the NSABB' s draft gui dance documents and about
how useful it wasthat the Board focused on principlesrather than trying to fashion aone-
size-fits-all code.

Dr. Franz said making the communities awareof the work that the NSABB isdoing and
educatingthemabout it isuseful. A good approach may beto use common tools such as
biosecurity andbiosafety for their intrinsic and practical valueand the opportunity they
afford for the communities to work together, hesaid.

Dr. Franz further noted that the technical problem that the Synthetic GenomicsWG is
tackling isvery difficult, but by working internationally, the Board can attract good
minds and build on the understanding and transparency that the Board seeks asit works
toward not just solutionsfor the United States but for solutionsthat may have an
international impact aswell.

Discussion
Dr. Kasper asked for questionsor comments.

13



Dr. Levy noted that the WG istrying to draw international attention to the NSABB’s
documents, which were nonethelessdeveloped primarily for an American context. The
WG believesthat international attention to theissueiskey to addressing it effectively,
and that this Roundtable will be an opportunity to learn how to get acceptance of the
legitimacy and importance of the dual useissue.

Dr. Franz noted that thisfirst International Roundtable is deliberately limited in size, but
the next workshop will involve more countries, including those not already involved in
activities related to dual use research of concern and dual use potential.

Dr. Stuart L. Nightingale asked if the International Collaboration WG isformally
capturing comments heard by WG members during their travel s and presentations abroad
and suggested atemplate could beused. Dr. Franz responded that the comments heard
have been mostly general.

Dr. Keim noted that when he and Dr. Franz attended the Royal Society meeting it was
obviousthat peoplein the developed world are thinking alot about the issues and are
receptiveto them. However, the developing world will be adifferent audience. He asked
if the International Collaboration WG hasdiscussed the different strategiesfor working
with developed and developing countries. Dr. Franz responded that the WG has
discussed those issues generally and that he has seen them play out many times at
meetings. For example, he attended a meeting in adevel oping country last summer, and
developing country representatives were more concerned about maaria, HIV, hepatitis,
and multiple drug resistant tubercul osis than dual use research of concern. Sengitivity will
be required, hesaid. Thefirst Roundtable will be an opportunity to focus on NSABB
products and onthe WG’ s mission as an international subgroup.

Dr. Vidaver asked for acompilation of relevant presentations given by other Board
members.

Dr. Kasper responded that the Board could discuss those presentations next.

General Discussion of Board Member Presentations

Dr. Vidaver noted that approximately two or three weeks ago, she gave a presentation at
the University and Industry Consortium meeting in Indianapolis about the NSABB’s
activities and draft products. Attendees wereextremely interested and al so concerned
about theimpact of the NSABB’ swork on what they were doing, both in research and in
industry. They want to be kept informed. Dr. Vidaver indicated to them that what the
NSABB decides will be available for public comment.

Judge Ehrlich noted that she had spoken about NSABB at aconference at the Biodesign
Institute at Arizona State University, where excitement was expressed about the
NSABB’ swork, in particular the draft guidance documents.

Dr. Relman noted that he had given apresentation to the University of California
Biological Safety Officer’ sWorking Group. Hispresentation had the potentia to cause
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great anxiety, giventhat he was introduced as someone who would tell * us more about
the burdensthat will be thrust upon us by the federal government.” However, at the end
of his presentation, the audience seemed reassured, and there was greater understanding
of the sengitivitiesinvolved in NSABB’ swork and that the Board is undertaking itswork
in athoughtful and considered manner.

Dr. Keimnoted that he has presented several times recently. Oncewas at asymposium
sponsored by the College of Law at Arizona State University, which seems particularly
interested in dual use research. One reaction came from a USG representative who asked
what regulations NSABB would beputting into effect. His comment was, of course, that
the Board does not regulate; rather, it makes recommendations to the USG.

Dr. Keim commented that the Royal Society meeting in London was very interesting
because he and Dr. Franzfound that the level of awarenesswas higher than at meetings
in the United States. At the Royal Society meeting, there was some interest in how the
NSABB would handle recommendations regarding commercia entitiesthat keep
everything secret.

Dr. Cohen commented that there was keen interest in the NSABB’ s draft guidance
documents at the ABSA meeting last week. The ABSA science program chair for next
year' s conference asked about the possibility of workshops specifically on codes. On
another point, European scientists in the audience were confused about how the
NSABB’ swork relates to the Biological Weapons Convention (BWC).

Dr. Franz responded that how the work of the NSABB relates to the BWC will be
addressed in the upcoming Roundtable. He noted that on the one hand, there are scientists
who areinterested in regulation but, for the most part, who a so want to befreeto
conduct scientific research. Among those interested in regulation are those interested in
putting teeth into mechanisms such asthe BWC. NSABB needs to carefully mark its
boundaries; i.e., the NSABB missionis not to give the BWC teeth; rather, itisto engage
in aspectrum of activitiesthat reduce the misuse of biology intentionally or
unintentionally. A keynote speaker for the Roundtable in early 2007 will discuss that
concept.

Dr. Michael J. Imperiae noted that hehad given apresentation afew weeksagoina
course on the responsi ble conduct of researchthat the University of Michigan offersto
graduate students and postdocs. Morethan 100 people attended the presentation. At the
beginning of his presentation, Dr. Imperiale had asked who was familiar with the term
“dual use.” Fewer than ahandful of peopleraised their hands. Thisisanissuethe
NSABB will havetoaddress. Intheend, the coursedirector told him that the topic of
dual use research generated more discussion than any other course topic. Clearly,
advanced students are interested in the issue and want to discuss it more. Well over 90
percent of the discussion dealt with publications—what should be published and how—
leading Dr. Imperiae to conclude that the Communication WG’ swork will be key.
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Dr. Rubin recounted three general audiencesthat he had addressed recently. The first was
alummi of the University of Pennsylvania. It was clear that while gpproximately half of
the audience did not understand initially what was under discussion or itsimportance, the
university community subsequently became very interested in dual use research and,
hence, the work of the NSABB. The second audience wasstudentsat the Student
Pugwash conference. The NSABB should focus on these younger scientistsbecause they
will have to live with whatever system isultimately put in place asaconsequence of the
NSABB’ s recommendations. The third audience was working scientists who asked that
NSABB membersengage them in deliberations on such topics assynthetic biology. In
addition, anumber of working groups areasking how they can help the NSABB aswell
as share what they are doing.

Dr. Casadevall commentedthat four or five NSABB memberswill be presenting the
work of the Board at the A merican Society for Microbiology (ASM) Biodefense M eeting
that will take place in Washington, D.C. in February 2007 before an audience very
focused on biodefense.

Dr. Franz noted that at the WHO meeting last week, therewas significant discussion
about theterms*“dual use” and “misuse.” Itis somethingfor the NSABB to think about
asit movesforward. A number of attendees indicated they prefer the concept of
“misuse,” yet “dual use” iswhat the NSABB hasbeen discussing.

Clarification of the NSABB’sMisson—To Address Dual Use or Misuse—and
Discussion of “Dual Use Resear ch of Concern”

Dr. Kasper noted that the purpose of the NSABB isto address dual use, not misuse. He
added that this confusion was present at an ASM meeting he recently attended.

Dr. Erlick noted that the Criteria W G has adopted the term * dual use of concern.”

Dr. Kasper clarified that the term should be “dual use research of concern” and stated that
the NSABB would from thistime forth use that term.

Judge Ehrlich commented that theterm * dual use’ isinthe NSABB’ s charter, as opposed
to theterm “misuse.”

OVERSIGHT FRAMEWORK DEVELOPMENT WORKING GROUP: STATUS
REPORT
Dr. DennisL. Kasper

Dr. Kasper noted that he has served as Chair of the Oversight Framework Devel opment
WG. He cited the WG members and observed that the WG isavery creative group that
has held several meetings sinceitsinception.

The NSABB'’ s ultimate task isto recommend a comprehensive systemof federal and

local oversight for dual use research. Toward this end, the WGs have been developing
some of the key components of such asystem, namely criteriafor identifying dual use
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research, toolsfor the responsible communication of dual use research, and a code of
conduct for life scientists.

The next step, and the task of the Oversight Framework Development WG, isto describe
the oversight framework into which these components will fit and to devel op specific
guidance for the various steps within the oversight process. Theactual task for the WG
will be to recommend the features and characteristics of an oversight framework,
delineating the relevant attributes of local review entities and proposing processes for the
local and federa review and oversight of dual use research.

Introducing his presentation entitled “ Conceptualizing an Oversight Framework for Dual
Use Research,” Dr. Kasper said the WG hastried to take a systematic approach. Toward
that end, it explored extant models of oversight of biomedical research, looking at:

Recombinant DNA and the structure and function of 1BCs;

Human subjectsresearch; and

Animal research.

From this exploration, the WG approach was to identify common features of these extant
models of oversight that might be relevant to oversight of dual use researchand
principlesthat underlie these features.

Next, the WG has been articulating principlesto guide theoversight of dual use research
and |dent|fy| ng:
Key featuresof an oversight systen
Specific elements of an oversight framework, including purpose, roles and
responsibilities, and attributes and
Tools needed for oversight.

TheWG isstill discussing the key features and elements of a proposed oversight system
for dua use research and till developing itswork product.

So far, WG discussion hasresulted in identification of anumber of shared principlesin
features of extant oversight systemsthat might be examined further and included when
approprl ateinthe WG’ swork:
Thesignificant stewardship role of the USG,;
Distributive responsibilities (sometimes unique and sometimesoverlapping
responsibilities on the part of irstitutions, investigators, and federal agencies);
Public trust, accountability, and transparency, such asincluding public members
onreview entitiesand permitting public accessto meetings and meeting
summaries;
Expert scientific review;
Ethica review;
Consideration of social consequences; and
Employment of principles of risk assessment and risk management involving
risksto individuals and risks to community/environment, with degree of
oversight titrated to risk.
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Dr. Kasper then showed asidedelineating key featuresand activities of federal oversight
systems. These featuresare presented bel ow with underpinning principlesnotedin
parentheses:
- Guiddlines and regulations (public input; revision as science advances);
Principal investigator (PI) identification of research projects subject to
guidelines/regulations (researcher responsibility and accountability);
Risk assessment and risk management (expert review; authority within institution;
degree of oversight titrated to risk—Ilevels of review and local monitoring; and
public input);
Institutional oversight—education and compliance (fiduciary responsibility;
stewardship; compliance acondition of funding; registration with federa entity;
establishment of alocal expert review body; and provision of resources); and
Federa oversight—policy development and interpretation; adjudication;
education; compliance; and expert consultation (fiduciary responsibility;
stewardship; public input; revision as science advances; and degree of oversight
titrated to risk).

The goal, Dr. Kasper said, is for the degree of oversight to correspond to the degree of
risk in order to minimize slowing the pace of discovery. Publicinput aswell as expert
consultation are key components of the devel opment of federal policiesasisongoing
assessment of guidelines and regulationsto ensure currency and relevance.

Next, Dr. Kasper showed adlidethat, instead of mapping underlying principlesto the
general features of core activitiesof research oversight, maps thesefunctionsto the
oversight of dua useresearch. He stressed that the diagram is still very much in draft
form.

Proceeding through the diagram, Dr. Kasper noted that, starting at the bottom, dual use
research guidelineswould provide abasisfor oversight, both local and federal. They
would include some of the guidance the NSABB has aready devel oped, for example,
criteriafor identifying dual use research and tools for the responsible communication of
dual use research. At thelocal level, Plswould utilize the guidelinesin identifying
subsets of life sciences research with dua use potential of concern. Other institutional
entities may play key rolesin thereview of such research. Thiswould likely include risk
assessment and assignment of risk management strategies. These or other ingtitutional
entitiesmight also play arolein educating about dual use research issues and policies and
ensuring compliance with dua use research policies.

Certain types of research may warrant review at the federal level, Dr. Kasper continued,
possibly because the findings could be associated with a high degree of risk of misuse or
becausethey are so nove that existing guidance does not address them adequately. An
advisory body such asthe NSABB could provide for one aspect of expert consultation
and public input in such instances and could also continue to advise on the devel opment
and interpretation of federal policies. In rare cases, administrative approval at a senior
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federa level (such asthat of the Secretary) might be deemed necessary for certain types
of dua useresearch.

The WG’ s“Draft Principles’ to underpin oversight of dual useresearch are:
1. Lifesciencesresearchisessential for improvementsin health and safety (with
potentl al for producing information with dual use potential):
Therefore, it is appropriate to have aframework and toolsfor oversight,
conduct, and communication.
Oversight must address needs for both security and research progress.
Scientific community awareness of the dual use potential of researchiskey to
effectiveoversight.

2. Effective oversight will help maintain public trust:
- By demonstrating that the scientific community recognizes the implications of
dual use research,
By demonstrating that scientists are acting responsibly to protect public
welfare and security; and
With responsibility to be shared by federal funding agencies, recipient
ingtitutions, and researchers.

3. Tobeéeffective, such oversight requires ongoing dialogues among scientific
communities, government agencies, and the public.

4. The foundation of oversight of dua use research isinvestigator awareness, peer
review, and local ingtitutiona responsibility (which facilitates direct input from
investigators), timely review, and personal responsibility on the part of scientists.

5. Because research isdynamic and can yield unanticipated results, it should be
periodically evaluated for dual use potential.

6. The oversight process should be evaluated periodically for effectivenessand
impact on theresearch enterprise.

7. Responsible communication of dual use research of concernisessentia to
maintai n public confidencein the scientific community.

Dr. Kasper noted that the WG is in the processof formulating the various features and
elementsof adual use research oversight system, including:
Guidelinesfor ingtitutional review of dual use research of concern;
Risk assessment and management, with oversight correlated with the likelihood
and possi ble consequencesof misuse of researching findings,
Compliance with dual research policies—mandatory for federally funded
institutions and voluntary for other ingtitutions;
Investigator awareness of dual use concernsand policies;
Training and education;
Appea sprocesses, and
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Evaluation of the system.

Possible specific components of the oversight framework are:
- Thefederal government;

National review bodies, such astheNSABB;
Dual use research biosecurity guiddines;
Institutions receiving federal support for life sciences research;
Institutional dual use research biosecurity review entities;
Ingtitutional dual use research biosecurity officers; and
Research staff.

In addition to tools aready developed bythe NSABB, theWG anticipatesneeding, at a
minimum, to develop tools for risk assessment, risk management, and evaluation. This
will likely bein the form of “Points to Consider” documents and case studies.

Next Steps include:
Continuing to refine key features of oversight;
Continuing to flesh out specific elements of the oversight framework (i.e.,
purpose; roles and responsibilities; and attributes); and
Identifying the array of tools needed for oversight and, as necessary, developing
needed tools.

Discussion
Dr. Cohen asked about use of the term “biosecurity” in local oversight, wondering
whether it was purposefully usel in lieu of the term “ biosafety .™

Dr. Kasper responded that the use of the term “ biosecurity” wasvery purposeful and that
the WG has evolved to subdividing its use of the term becausethereis alock box type of
biosecurity versusthetype of biosecurity thatthe WG is concerned about regarding the
dual use potential of research.

Dr. Rubin asked what tools might be recommended for risk assessment.

Dr. Kasper responded that thisisavery good topic. Where the rubber really hits the road
regarding the whole oversight system is defining risk assessment, how you do that, and
then, ultimately, how you manage the risks that have been defined. This hasnot been a
WG focusto date, but the WG recognizesit asan extremely important issue.

PUBLIC COMMENTS
Dr. DennisL. Kasper Presiding

Dr. Kasper opened the meeting for public comments.

! Clarifying note from the NSABB: Biosafety is generally used in the context of protecting the investigator
working with microorganisms or chemicals, whereas biosecurity is more encompassing with an emphasis
on protecting populations of people, animals, plants, or the environment.



There were no public comments.
Dr. Kasper declared an end to the public comments session.

MEETING CONCLUSION
Dr. DennisL. Kasper

Dr. Kasper reminded meeting attendees that the Synthetic Genomics WG Draft
Recommendations will be posted on the Web sitefor public review.

Dr. Kasper announced that the next NSABB meeting will focus on further devel opments
involving the Draft Oversight Framework, with follow-ups on the proceedingsof the
Synthetic Genomics WG and plansfor the International Roundtable. NSABB Outreach
and Education activities will a so be discussed.

Dates for upcoming NSABB meetings are on theWeb site. Thenext Board meeting is
scheduled for January 31% through February 2™, 2007. Subsequent meetings are
scheduled for June 25" through June 27", 2007; October 10" through October 12, 2007;
and February 25" through February 27", 2008°.

On behalf of the NSABB, Dr. Kasper thanked all of those who attended the meeting or
who watched viaWebcast. Heagain thanked dl who provided comment and input onthe
topics of today’ s meeting, in particular with regard to the work of the Synthetic
GenomicsWG. He thanked Board members and the NSABB staff for their work in

hel ping the NSABB move forward and concluded the mesting.

Date:

Amy P. Patterson, M.D.
Executive Director, NSABB/Director, OBA

| hereby acknowledge that, to the best of my knowledge, the foregoing Minutes and
Attachments are accurate and compl ete.

These Minuteswill beformally considered by the NSABB at a subsequent meeting; any
correctionsor notationswill beincorporated into the Minutes after that meeting.

Date:

DennisL. Kasper, M.D.
Chair
National Science Advisory Board for Biosecurity

2 Note: The next public NSABB meeting was subsequently scheduled for April 19, 2007; the January-
February meeting was closed for a security briefing.
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